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MEASUREMENT BY Y — SPECTROMETRY OF THE RADIOACTIVITY OF
THE GRANES METEORITE FALLEN ON 13 NOVEMBER 196k *

Comptes=Rendus de by Daniel Nordemann
1'Acadénie des Sciences Jacques Tobailem
HETEORITES, Michéle Schineiser

T, 260, pp. 666L=6,
raris, 21 June 1965

SUMMARY 3382»/

The activities of the Y — emitters, present in a 1.186 kg
sanple of the Granés (Aude) stone meteorite, have been determined

by quantitative Y — spectrometry of weak proper motion. CjLAA}:tzi:;:_-

L
* *

On 13 November 1864, at adbout 17 00 hours, a stone meteorite
(chondrite) has fallen in the village of Graneés, near Quillan (Aude).
The total mass, recovered in several fragments, was of the order of
9 kg.

Thanks to M. Rémy of the Faculty of Sciences of Montpellier,

a fragment of 1.186 kg could reach our laboratory only seven days after
the fall., Nondesctructive Y — spectrometry measurements with high sensi-
tivity were immediately undeftaken.

3ueh measurements have already allowed us to detect and determine
the principal Y — emitting radioelements produced in the meteorites by
action of cosmic radiation [1, 2].

The sample has been measured during four months by 1lO~hour in-
tervals so as to ascertain the decay of short-lived radiocactive elements.

The figure, next page, shows one of the first spectrograms obtained.

* La radioactivité de la mitéorite Granes (chute du 13 novembre 1964)

mesurée par spectrométrie Y.
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The presence of aluminum 26, sodium 22, manganese 54, scandium 46 and
potassium 40 is clearly ascertained by their characteristic photoelectric

peaks.
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Y —Spectrum of the Granes Meteorite.

(Fall of 13 November 1964, 70-hour measurement, having begun

on 20 November 1964 on a sample weighing 1,186 kg, placed on

a scintillation erystal NaI (Ti) of 10X8 em dimensions;
adjustment : 15 keV/channel.

Other emitters, of shorter periods, manganese 52, vanadium L8,
chromium 51, cobalt 58, cobalt 56 are detected by the analysis of counting
rate decrease in the different energy ranges. This procedure allows to se-
parate in the photoelectric peaks the contributions of the emitters, whose
periods are sufficiently short to offer an appreciable decrease in the
course of measurement duration. |

Owing to the calibration of the installation in the measurement

conditions, these determinations are quantitative, —

This calibration was effected by means of calibrated sources of mercury 203,
manranese 54, cobalt 60 and potassium 4O, distributed in iron powder dummies

simulating the shape and the electron density of the sample.



The resulis of the agrregate of measurements are compiled in the

following table:

BIITTER ACTIVITIES PRINCIPAL MODES OF FORM
(dpm . .kg—*).
Mn... . 3,0 jours 6 =06 *Fe(p, 2p 3n) *Mn;
days “Fe(p, apn) **Mn
Lh Y 16,1 » 17 *=6 *Fe(p, 4pin) **V
LAl OF RN 27,8 » 9 =ad #Ye(p, 3p3n) *Cr
*Co.oo o 3 0m . Ni(n, p) **Co
't:)’ ;;,g » 20 E2 { I“"Feg]),ll)l)) s¢Co
“Se...... 84,0 » 5,0+2 “*Fe(p, 6p 5n) **Sc
Mno...... 313,50 0w 50 =+=7 #“Fe(n, p) *Mn;
sFe (n, panr) *Mn
2Na....... 2,58 ans 63 1o ®Si(p, 4p3n) 2Na
(years)
BN 7,38.10% » 81 =10 B35 (p, 2pn) *Al
¥e(p, 14p 17n) *Al
Koo 1,27.10% 0 1565 +35 Nucléosynthése; [nucleosynthesis]

“Fe (p, 8pgn) “K; *Ca(p, n) ¥K

The radioelement 22 Mn , measured in the Granés meteorite in the
course oi the precent work, had not yet been detected in the meteorites;
this is due to its short period (5— 6 days) and to the delays, separating
the analyses from the fall. Its rate oi activity can provide information
on the recent past of meteorite's exposure to cosmic radiation.

The effective formation sections of manganese 52 and manganese 54
starting from iron have been determined in different irradiation conditions.
Their ratio, as a function of proton emergy, is : 0.39 at 730 MeV, accord-
ing to Honda anc Lal [2], and 0,503 0,30; 0.37 and 0,37, respectively at
80C, 1500, 2200 and 2 9CC MeV after Rayudu [4]. These values imply that
one snould have been exjcecting to find an activity in manganese 52 at least
egual to about one third of thot of manganese 54, and this in case of a
uniform irradiation after the fall of the meteorite. However, we found
a ratio of activity **Mn/**Mn equal to 0,12 * 0,12. Thus it seems, that the
Grands metcorite has been irradiated less strongly during the few days
preceding its fall,

xxn THE END * %%

(Centre d’Etudes nucléaires de Saclay,
Service d’Electronique phusique,
et Cenire des Faibles radioactivités du C.N.R.S.,
Gif-sur- Yvelle, Seine-et-Oise.)
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